Expression of interferon gamma by a highly virulent strain of Newcastle disease virus decreases its pathogenicity in chickens.
The role of interferon gamma (IFN-γ) expression during Newcastle disease virus (NDV) infection in chickens is unknown. Infection of chickens with highly virulent NDV results in rapid death, which is preceded by increased expression of IFN-γ in target tissues. IFN-γ is a cytokine that has pleiotropic biological effects including intrinsic antiviral activity and immunomodulatory effects that may increase morbidity and mortality during infections. To better understand how IFN-γ contributes to NDV pathogenesis, the coding sequence of the chicken IFN-γ gene was inserted in the genome of the virulent NDV strain ZJ1 (rZJ1-IFNγ), and the effects of high levels of IFN-γ expression during infection were determined in vivo and in vitro. IFN-γ expression did not significantly affect NDV replication in fibroblast or in macrophage cell lines. However, it affected the pathogenesis of rZJ1-IFNγ in vivo. Relative to the virus expressing the green fluorescent protein (rZJ1-GFP) or lacking the IFN-γ insert (rZJ1-rev), expression of IFN-γ by rZJ1-IFNγ produced a marked decrease of pathogenicity in 4-week-old chickens, as evidenced by lack of mortality, decreased disease severity, virus shedding, and antigen distribution. These results suggest that early expression of IFN-γ had a significant protective role against the effects of highly virulent NDV infection in chickens, and further suggests that the level and timing of expression of this cytokine may be critical for the disease outcome. This is the first description of an in vivo attenuation of a highly virulent NDV by avian cytokines, and shows the feasibility to use NDV for cytokine delivery in chicken organs. This approach may facilitate the study of the role of other avian cytokines on the pathogenesis of NDV.